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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 3 5 U. S.C. 1 2 1 : 

I. Claims 1-9, drawn to a process, classified in class 1 1 7, subclass 1 1 . 

II. Claims 1 0-26, drawn to an apparatus, classified in class 1 1 7, subclass 200. 

2. Inventions I and II are related as process and apparatus for its practice. The inventions are 
distinct if it can be shown that either: (1) the process as claimed can be practiced by another 
materially different apparatus or by hand, or (2) the apparatus as claimed can be used to practice 
another and materially different process. (MPEP § 806.05(e)). In this case the apparatus as 
claimed can be used to practice another and materially different process, such as melting a raw 
material other an oxide. 

3. Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 



4. During a telephone conversation with Kevin Brown on 7/15/02 a provisional election 
made with traverse to prosecute the invention of Group I, claims 1-9. Affirmation of this 
election must be made by applicant in replying to this Office action. Claims 10-26 



was 



are 
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withdrawn from further consideration by the examiner, 37 CFR 1. 142(b), as being drawn to a 
non-elected invention. 



Claim Rejections - 35 USC §102 
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 



(b) the in vention was patented or described in a printed publication in this or a foreign country or in public 
sale in this country, more than one year prior to the date of application for patent in the United States 



use or on 



6. Claims 1-2, 4, 6 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by Imaeda et 
al(US 5,919,304). 

Imaeda et al discloses melting a raw material of potassium carbonate, lithium carbonate 
and niobium oxide in an upper furnace at a temperature of 1 100-1200°C and a lower furnace at a 
temperature of 500-1000°C (col 14, In 45-67 and Fig 9). Imaeda et al also discloses a nozzle 
portion of a crucible, a driving mechanism for holding and moving a seed crystal and a 
mechanism for moving a grown oxide series single crystal (col 15, In 1-14 and Fig 9). Imaeda et 
al also discloses at the time of seeding, a seed crystal is contacted to a surface of a melt at the 
lower end of a nozzle portion and a single crystal fiber was grown at a contact rate of 80 mm/hr 
by a mu pulling down method (col 15, In 15-50 and col 17, In 45-58). Imaeda et al also disclos 
a quality of a single crystal can be maintained by obtaining a single crystal under a gradual 
annealing of a low cooling rate of 100-400°C/hr. 



es 



Application/Control Number: 09/854 924 ™ 

' "age 4 

Art Unit: 1765 

Referring to claim 2, Imaeda et al discloses cooling, where cooling inherently removes 
ambient heat. 

Referring to claim 4, Imaeda et al discloses a nozzle at the tip of a crucible. 

Referring to claim 6, Imaeda et al discloses a fiber, this reads on applicant's planar form. 

Referring to claim 8, Imaeda et al discloses a fiber, this reads on applicant's planar form. 



Claim Rejections - 35 USC §103 
7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that die subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



8. Claims 3, 5, 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Imaeda 
et al (US 5,919,304) in view of Ciszek et al (US 4,075,055). 

Imaeda et al teaches all of the limitations of claim 3, as discussed above in claim 1, 
except cooling the oxide single crystal by blowing a cooling medium thereto. 

In a method of growing a crystal ribbon from a die, Ciszek et al teaches for wider ribbons 
of greater than 4 centimeters auxiliary cooling techniques are required to assure he desired 
temperature distribution across the crystal at the solid liquid interface during growth, where 
cooling is achieved by directing a flow of inert gas in different controlled amounts to different 
segments of the liquid solid crystal interface so as to maintain the desired growth temperature 
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across the growing body's interface. It would have been obvious to a person of ordinary skill in 
the art at the time of the invention to modify Imaeda et al with Ciszek et al's cooling because 
larger ribbons are formed. 

Referring to claim 5, the combination of Imaeda et al and Ciszek et al teaches a nozzle. 
Referring to claims 7 and 9, the combination of Imaeda et al and Ciszek et al teaches a 
fiber, this reads on applicant's planar form. 

9. Claims 3, 5, 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Imaeda 
et al (US 5,919,304) in view of Berkman et al (US 4,216,186). 

Imaeda et al teaches all of the limitations of claim 3, as discussed above in claim 1, 
except cooling the oxide single crystal by blowing a cooling medium thereto. 

Berkman et al disclose growing a crystal employing the edge defined film fed growth 
technique (EDFG) where cooling jets impinge on a susceptor 10 in close proximity and in non- 
incident relation with a ribbon crystal being formed (col 1, In 55-67). Berkman et al also 
discloses a slit 20 which serves as a die through which a liquid silicon melt is drawn as a crystal 
24 downward employing EDFG (col 2, In 25-40 and Fig 2). Berkman et al also discloses a bore 
48 serves as a conduit for a fluid coolant to be employed in stabilizing the growth of a ribbon 
crystal as it is pulled from the slit (col 3, In 5-20). It would have been obvious to a person of 
ordinary skill in the art at the time of the invention to modify Imaeda et al with Berkman et al's 
cooling because excessive strain due to the effects of thermal shock is avoided and stabilization 
of the ribbon growth is achieved (col 2, In 1-10). 

Referring to claim 5, the combination of Imaeda et al and Berkman et al teaches a nozzle. 
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Referring to claims 7 and 9, the combination of Imaeda et al and Berkman et al teaches a 
fiber, this reads on applicant's planar form. 



10. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Berkman et al 
(US 4,216,186) in view of Machida et al (US 5,431,124). 

Berkman et al disclose growing a crystal employing the edge defined film fed growth 
technique (EDFG) where cooling jets impinge on a susceptor 10 in close proximity and in non- 
incident relation with a ribbon crystal being formed (col 1, In 55-67). Berkman et al also 
discloses a slit 20 which serves as a die through which a liquid silicon melt is drawn as a crystal 
24 downward employing EDFG (col 2, In 25-40 and Fig 2). Berkman et al also discloses a bore 
48 serves as a conduit for a fluid coolant to be employed in stabilizing the growth of a ribbon 
crystal as it is pulled from the slit (col 3, In 5-20). 

Berkman et al discloses pulling a crystal from a slit in an EDFG process. Berkman is 
silent a contacting a seed crystal to a melt of raw material. It is inherent to EDFG process to have 
a seed contact a melt, which is subsequently pulled to form a crystal. 

Berkman et al teaches a crystal is pulled from a silicon melt. Berkman et al does not teach 
a raw material of an oxide single crystal. 

In an Edge define film fed growth, Machida et al teaches an edge define film fed growth 
where a melt 2 is filled in a crucible incorporating a silt die 3 and is seeded with a seed crystal 5 
and while cooled the melt is pulled (col 1, In 25-40). Machida et al also teaches a rutile single 
crystal which is grown from a melt composed mainly of titanium dioxide from an Edge define 
film fed growth process (col 2, In 20-40 and col 5, In 25-45). It would have been obvious to a 
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person of ordinary skill in the art at the time of the invention to modify Berkman et al with 
Machida et al's melt of titanium oxide because it forms rutile single crystals useful as a polarizer 
material (col 1, In 15-20). 

Referring to claim 2, the combination of Berkman et al and Machida et al teaches cooling 
a susceptor in proximity to a growing crystal, this reads on removing ambient heat. 

Referring to claim 3, the combination of Berkman et al and Machida et al teaches jets of 
cooling fluid. 

Referring to claim 4-5, the combination of Berkman et al and Machida et al teaches a slit 
20, this reads on applicant's nozzle portion. 

Referring to claims 6-9, the combination of Berkman et al and Machida et al teaches a 
ribbon, this reads on applicant's planar form. 



Conclusion 

1 1. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Fukada et al (US 5,458,083) teaches an EFG process, where a seed crystal is contacted 
with a melt and pulled and pulling rutile, where rutile is an oxide single crystal (col 1, In 20-55). 

LaBelle, Jr. (US 3,953, 174) teaches an EFG process where flat ribbons are produced 
from simple seed geometries (col 1, In 15-30). 
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>2. Any inquiry concerning this communication or earlier communications from the 
should be dtrected to Matthew J Song whose telephone number is 703-305-4953, The 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner 
supervisor, Benjamm L Utech can be reached on 703-308-3868. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-93 ,0 for regular 

communications and 703-872-91 1 1 for a^- c- i 

u /vj 0 /z yjn tor After Final communications. 

Any inquiry of a genera, nature or relating ,„ the status of this application or proceedmg 
should be directed to the receptionist whose telephone number is 703-308-0661 . 
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Examiner 
Art Unit 1765 
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